Abstract In this paper, the formulas of elasto-hydrodynamic traction coefficients of three Chinese aviation lubricating oils, 4109, 4106 and 4050, were obtained by a great number of elastohydrodynamic traction tests. The nonlinear dynamics differential equations of high-speed angular contact ball bearing were built on the basis of dynamic theory of rolling bearings and solved by Gear Stiff (GSTIFF) integer algorithm with variable step. The impact of lubricant traction coefficient on cage's dynamic characteristics in high-speed angular contact ball bearing was investigated, and Poincare´map was used to analyze the impact of three types of aviation lubricating oils on the dynamic response of cage's mass center. And then, the period of dynamic response of cage's mass center and the slip ratio of cage were used to assess the stability of cage under various working conditions. The results of this paper provide the theoretical basis for the selection and application of aviation lubricating oil.
Introduction
dom, and then studied the cage's whirl orbit. By stimulating, 46 Gupta P K indicated that the frictional coefficient between ball 47 and raceway had great impact on cage's whirl orbit, but he did 48 not further study the influencing factors of cage's stability. 49 Further to previous research, Gupta 6 (2)- (4), 145 respectively. 
148 148 pocket center has its own local coordinate system.
195 Table 1 Parameters of aviation lubricating oil. The nonlinear dynamics differential equations of the jth 220 ball are shown as Eqs. (5)- (10):
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235 235 shown as Eqs. (11)- (16):
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271 271 Fig. 3 Schematic diagram of forces acting on ball. Fig. 4 Schematic diagram of forces acting on cage. 
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296 296 The major parameters of high-speed angular contact ball bear-311 ing are shown in Table 2 . the range of 3000-6000 N, the disorderly Poincare´mapping 358 points in Fig. 7(d) show that cage is in chaotic state.
359
In Fig. 8 , bearing is lubricated by 4106, and when axial load 360 is small (F x = 100 N), the disorderly whirl orbit of cage and 361
Poincare´mapping points in Fig. 8(a) show that cage is in a We assume that the speed of inner ring is set to 14,000 r/min, 384 radial forces F y applied on inner ring are set to 100 N, 500 N Impact of lubricant traction coefficient on cage's dynamic characteristics in high-speed angular contact ball bearing 7 
